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^ (57) Abstract: A method and apparatus are disclosed for transmitting symbols in a multiple antenna wireless communication sys- 
0^ tern, such that the symbols can be interpreted by a lower order receiver (i.e., a receiver having a fewer number of antennas than the 
^ transmitter). For example, subcanriers from one or more symbols can be transmitted such that each of the subcarriers are active on 
^ only one of the antennas at a given time. In one implementation, the subcarriers are diagonally loaded across logically adjacent 
^ antennas. The symbols can include one or more long training symbols and optionally a SIGNAL field that indicates a duration that 
Q a receiver should defer until a subsequent transmission. In this manner, a transmitter in accordance with the present invention may 
^ be backwards compatible with a lower order receiver and a lower order receiver can interpret the transmitted symbols or defer for an 
^> appropriate duration. 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

iiHiiiiiiiiniiiiiiiiiiiM^ 



(19) World Intellectual Property 
Organization 
International Bureau 



(43) International Publication Date 
20 January 2005 (20.01.2005) 




PCT 



(10) International Publication Number 

WO 2005/006588 A3 



(51) International Patent Classification^: H04L 27/26, 1/06 

(21) International Application Number: 

PCT/US2004/021026 



30 June 2004 (30.06,2004) 
English 
English 



(22) International Filing Date: 

(25) Filing Language: 

(26) Publication Language: 

(30) Priority Data: 

60/483,7 19 30 June 2003 (30.06.2003) US 

(71) AppUcant (for all designated States except US): AGERE 
SYSTEMS INC. [USAJS]; 1110 American Parkway NE. 
Allentown, PA 18109 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US onfy)i BOER, Jan, H. 
[NL/NL]; Sint Nicolaaslaan 46. Odijk, NL-3431 JZ 
Utrecht (ML). DRIESEN, Bas [NL/NL]; Breitnerstraat 3, 
Dongen. NL-5102 EC Nooid-Brabant (NL). SCHENK, 
Tim [NL/NL]; Frans Halsstraat 26b, NL-3583 BR Utrecht 
(NL). VAN ZELST, Allert [NL/NL]; Paardebloemwelde 
53, Woerden, NL-3448 TL Utrecht (NL). 

(74) Agents: RYAN, Joseph, B, et al,; Ryan, Mason & Lewis, 
LLP, 1300 Post Road - Suite 205, Fairfield, CT 06824 (US). 



(81) Designated States (unless otherwise indicated, for every 
kind of national protection available): AE, AG, AL, AM, 
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN, 
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI, 
GB, GD, GE, GH, GM, HR, HU, ID, XL, IN, IS, JP, KE, 
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA. MD, 
MG, MK, MN, MW, MX, MZ, NA, NT, NO, NZ, OM. PG, 
PH, PL. FT, RO, RU, SC, SD, SE, SG, SK, SL. SY. TJ. TM, 
TN. TR, TT, TZ. UA, UG, US, UZ, VC, VN. YU, ZA, ZM, 
ZW. 

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available): ARIPO (BW, GH, 
GM. KE. LS, ISIW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, 
ZW), Eurasian (AM. AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, 
FR, GB, GR, HU, IE, IT, LU, MC, NL, PL, PT, RO, SE, SI, 
SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, 
GW, ML. MR, NE. SN. TD, TG). 

Published: 

— with international search report 

before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments 

[ Continued on next page] 



(54) TlUe: METHODS AND APPARATUS FOR BACKWARDS COMPATIBLE COMMUNICATION IN A MULTIPLE INPUT 
MULTIPLE OUTPUT COMMUNICATION SYSTEM WITH LOWER ORDER RECEIVERS 



500 



Txl 



Tx2 " - " 



, I -I T T T - - T 



00 
00 



Tx3 



I -22 -21 I ' I * * -2 -1 0 * I * * «^ ^ J" 



^ -32-31^^.28^7 -26-25.24 ^ -.i ^ HI | ^ ^ -2 -1 0 ♦I | ♦S | ♦22«3«4*23*2e*27*2B*2fl*30*ai 



O (57) Abstract: A method and apparatus are disclosed for transmitting symbols in a multiple antenna wireless communication sys- 
Xf^ tern, such that the symbols can be interpreted by a lower order receiver (i.e., a receiver having a fewer number of antennas than the 
O transmitter). For example, subcarriers from one or more symbols can be transmitted such that each of the subcarriers are active on 
O only one of the antennas at a given time. In one implementation, the subcarriers arc diagonally loaded across logically adjacent 
^ antennas. The symbols can include one or more long training symbols and optionally a SIGNAL field that indicates a duration that 
Q a receiver should defer until a subsequent transmission. In this manner, a transmitter in accordance with the present invention may 
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